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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a manufacturing equipment and 
a manufacturing method of an electronic device wherein particles 
sticking to a wafer can be reduced in the cource of treatment like 
plasma etching. 

SOLUTION: Plasma 5 is generated in a chamber 1 , and dry etching of a 
semiconductor substrate 7 mounted on a lower electrode 6 in the 
chamber 1 is performed. Since average surface roughness Ra of the 
lower surface of a quartz top plate 10 arranged above the lower 
electrode 6 is finished in a range of 0.2-5„m, adherence of the quartz 
top plate 10 and deposit 21 generated by dry etching is increased, and 
the number of particles floating in the chamber 1 is reduced. Sticking 
strengthening function of the deposit 21 can be maintained also after 
the quartz ceiling plate 1 0 is cleaned. Since treatment is performed in an 1 ^ 

extremely clean atmosphere, the number of foreign matters sticking to 
the semiconductor substrate 7 can be reduced. t^T 
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'j3yK^*%tflTV^fc. *: HF=1 00 : HI 

$ R a*^lC 1 0 j«mgSt:i5 fc 1 ^H<%V^"t 

Edm->Xlt$. -ra&Sfc. Ui*^*ft<0ff*£ 

<Ofctf>. £«J:3&fc;£9£*$v^S3Sffia$Ra£ 

^rratto-m. ?\)--ynffit&izM£i&im : $: 

-?fc. 7vBW«KS«<L-C^'J--^^^Sia 

2XJt*##%3tP'fc , 3^fi.-ft^^^S , 5. <KOffiffl«t> 
t-sTF LT -f ^/Wfc LT#«"t?> d fc t 
fc^^.^. Ra*<5/imOTT'i>il{f. Sc^filrt 
«07 v»*aP«+0«««ffiiWc «t ->TfMMW*B6*T 
S . E^WrtO^Tfe 2. fc S^SOTfeJ^ffiffl^ R 
afc«13E{t(i=5rV>. #fcr. T%»Efi5Ra*«2/imJjl 

[0058] (4) ?v--y?m t )mitztzizi> 

a 

S^ctC^T^ffifi $ R a # 2 m miXTX' fa h Z fc & 
tofctjffttvn -t^'L. Rafr*5//mtTP£j>iX 

if. %^&<F>?v--y7*?i^tzmz\%E^wy%. 

[00 59] [JJ3SW*^LT#feft*flfcWaia» 
Ofia^cSfi?] U±<7)^5rJ£^Sfc^ 

ffi&2Ratfk'e>Wffllzh?>Mz%i<m : LX^&. * 

tx . ffiffl 4» tfctt & r^wft^^ts fc ^ y 

>-m^i5{tl»c:o^|g<^fiTOB6±fcv^ . 

<7)gmizf>z>zkti<n£L<. s^t^^asa^Ra 

1 ~2 ju mWSHtS>i>C: fcJ^t o fc iff £ U>. 
[ 0 0 6 0 ] ±EfiaWECRg7-7Xv£fiJJB 



(9) 
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ft. 

[0061] zmmmx-m n^mmmr^x-? 

1 mzm^fi^xyx-7 5 i o t 
ztiM *ya J 53©c«i o fcssfctftttigfc&^-cv 

6. tJt^^T. T!i«H!l2 1 0i:<50#«* 

¥mmtttz>tt&m.zmiK%&. muz* 

tJ-f )\s3<7)T1itfMmtzMtfti*?t^\ 

ty<r>£ 3 lzW0mihMZlr9-Z : GWiWL 1 0 £g£U: 

m-wm<o^mzx r )^rzTm2 i# 

? y --y mtliii? fit < v. t, <0 fc fr-oTV^ ft . 

0<n9V-->7m¥MttzL%^t. tjJ*W** 
■CSfc^ifcfcfcft. 

[0062] ttllzftl. m&TyX~?$iW.0)i%ii. 
WJM*P>milZ7r,iiti%>iiolz^ 2lcfc 
r,XW.R*m&L'n?yX-?*£&Ml folz-?4 
*mx\.xryx-?*£&L. &&UzTyX-?zmm 

<r>%><r>X'\i. r'yx^t^jv^t^zmsy^mi 
k.A,attLti:w?>x'. $mtmmc?>zb<T*fytfy' 
7X^4*yiz£^xttti>tii>zkti t %MX'. 

S**Ol*fle£ft ftT^Otftf®f»±*^i©$iS2: \t 
WZiX^hliObl&btlh . 
[0063] LfcffiX. W&mChU<n£iW&.Z<r)MjE 

«£-rft.r tit. #C2i^iiS^©^J: 3 &x5Xv«$ 

b &&-W{h&tfB&2 hhWri b (VffilzmE. Vdc#«E 
-rftjefflW?*"?*********). i**)* 

3B£tft.ri:#T'#ft. 

[0 0 64] #Kxynylf7£-£tfT<-tffe£6k 
[0 0 6 5] C^2C0|SM^®) 051*. #£ISJg!Bt 



a*- 1 rtTSSKISSS iifcTaOW. 3 ii^JU&n 4 

T35«® 6 ±fci^$ flfcttl^'feft^Nttfc^ 
4, 8tiV^-fixtXoydfy/3yTy-ts 11a, 1 

1 bit^y^-iftt,zfixz&&-thtzibm\n. 

14tt53eaES*ft.*M**. YyJ^yf-yfZ'rt 
pPRCli. TSI5«ffi6fcMtyo^^y^3>Ty^8 
fctftTMBftUttRF (13. 56MHz ) £8* 
U r5Xv^i£54 , ^KJJ^:frfl£8i*-'tv^l>. 4 
fc. 5^«140±fci&a$^3^^3t^UXa 
»Jf>'/3>'7 ? Vir4^UTltJW*ajJjRF (13. 
5 6 MHz) fcfflinU 5Wf*07"9X^lI«5fe4jft 

■fftiSfcL/O^ft. 

[ 0 0 6 6 3 WS*t ±*Mj**c 

« 1 4 tf$>g$iliZ&m2tiX^X » *#T'# 4 J: 5 fcfll 
jiicSfrCfcO, C1053S^«14fcT*!fiJ2l£«ffiW 
(ctftfStfftiS^JftSfrt^ftjirrfcft. 
*5a»E»TSi» 5305R 1 4coaffi(± ;E F?f Ctfcxtf 

frcwc. jje*i widest* 3 

[00673 *saBHBfcfiV>T t> . JST^fffflfc ± 

•5. ±£03. 04 c^-tifs i <r>^imnb ntk<v®%: 

Z'&hZb&X'Zh. 

[ 0 0 6 8 ] ^©9R1 4 SrffiStc^Sir&ifc 
1 4 A^^ft<Dtfe«#ffi£3£<fl:-f !> - ^ 

[00693 mz. 530c® 1 4 $~SlSSl=^»i-i> 
ZbX. tXV»2 Ibii^M^nrnttWaRnta 
Sfe. ^»^>f ^^fcjeHtT*t4T!JflBs2 lcOB^Sr 

iiw-r ft - &tz . y>*- 1 rtcsaws^-x 

^ ^/POSSrflKil-ft C fc . ^»5ry%»rft - 1 
*<T'#ft. 

[ 0 0 7 0 3 fcfc'U *J«»i. 

ftt^T'ti=5r<. SS£-«CSI^i*^ : 5i^«2r^ 

3W-ft»tTfcJ:v\ 

[ 0 0 7 1 3 =Sr*3« *3«BEaiiro*^tl±. 5i^Sl 
4tfD«®£et^<TfcJ:V^T\ fltHWfcitt. 9V- 

ig?g©ori:<. ^^«14<JDT®£ffi<tt±(fft^ 

, jp^ffifiS RaSrO. 2~5^t m£0^t1"ft . 
Zbifi&tl><* Zt>\,z\~-2jj.m0M\z-thZbtf£ 
Off* U\ 

[00 7 23 (*3*>IBBB»> *3*>W«B8 




(1 



mryx-7immvtzRiE (Rjett-f *yxy?-y 

[0 0 7 31 06CfcWt\ lliflry^-. 61*?-* 
y;\- 1 rt^)T»KRl«f <vfeT»«i» 5 
lrtKJB)fiS*i4r5X7llW, 7liTSB€fii6±tci6 

ttxm&mthftijfit. wxyf-y/fc^gt 

LT&J3&SMJRF (13. 5 6MHz) fcBl&OU 7* 

W£& 7 Srx -y f- S J: 3 LT V* £ . 
t00 74] Clot's *«BWW>1ttWi. 06tc^t 

f-y /o^-tt^ l°Lh$-£S lz#xVG3i U y/ 1 5 #12 
^flTfcO. i«flHJy^l5««liK«<tt±ff 

tar vvc, i u yy 1 5 fcr^ft 2 i ffiw 

[ 0 0 7 5 3 H7I4. s Pi1Wr«Bfc*1-6^y V/Sr 

ffiv >fc h 5 a x •«/ f - y rm. * ttffl t 

3>7X/\^f&fc^xv\t::ttiSUtV^0. 3*tmW 

±w?~ f -< ? )v<m.t trmfett t Jt 77 7 t* i> . 

WeLfc^-^T**. TJKriftHtlrti^U y/ 

mmovw&yy y s a 3 t^t* a t , sost^* 4 5 
0 ostSKTV*— f * ?;uo&t«ffljnU -to&A-c? 

0<7)Jfil«^7 7 S A 4 KJfrfi 0 fc. JQatfcS* 5 1 5 
0> U -y T*i£#« 0 =5: H 7 4 x >y f-y /Tn-fe* Srff 
[00 7 6] Sfc, *WH*«Ci3V v Ct>. JbEJSKO 
ft, 5f|yy/o?y-xy^lcil>Ttf$!« , 5tt££3$ 

§Ra#0. 2~5/zm<0£BC(feS£fca { #2l-<<. 
S & icT^SffiS^ R a # 1 ~ 2 u m<DWBfct> h Z t 

[ 0 0 7 7 ] i*:. «dB&»^«lfr&«7 , ?XT* 




) WBT10-1 63 180 

ffifiS R a "C«J&f * Clkii. #HMJ»> 4 3 

[0078] ttz. ftc^y nys^fc^tfT^fcBfc 

ifyxxw&zixhmfcm-wmzm't&is&t 
[0079] (&A0i$®flBffi) <Rt. &4<n&mf& 

[0 080] 08(4, m4ff>9&53m£t$»h^&£ 
WTyX~? ZWRl L1z V y4 x-y f->-^S«OffiJtS:S[ 

[0081] H8K*iV^T. Htf-^y^-^ 2\tkM 
Stif-^yA-lrtt^Jfi^^S^^Xv^li, 7J4T 

^ms6±tci^s^fiaiiix%"CJ>i. i i i »ft2fie. 

4. 8ttVvfftfc7"n-y*y^;iyT> H ?\ 1 l(4f-V 
yy\*-lrtC^Srffi*&-ri-/i»OSIAn, 1 2J4f--Y 

■f. K^-fX'yf-y/SrffolRWis TS5tKfi6fc:*tL 
T-Q.ydfy/nyry-tSSr^tT^jf&tii^RF (1 
3. 5 6 MHz) SrWint. ryX^ffl&5*<7)W$M 

y^r7yT>-^4Sr^LT^iSai*RF ( 1 3. 56 
MHz) SWJDt. +*K»r9X-7««5*4J«tT 
TSP€S 6 ±tcaMifc¥»*»K 7 Srx -y * y / t * 

[ 0 0 8 2 ] £ *^Sfi^SO^S{4, ±§5^12 

f-^yA*- 1 rttcffiA$ixS^O^?c^tSc«3 0# 

<, i 5 ? , i:Si!'-'5rIHeiS:4-€UftTCl<^EII^M3 0 
fcW*2 1 ^a6WC#*$-t*-S4 3 t««?^TV^ 
6jjj[T**. -«tfc^. 5m^fS«3 0<OT®S:a<1- 

*<o«sk u-ca, mtmyvxyxv^. m^m. 

[0083] *^dSJgSI07'7Xv^StfcV^T t . SB 

mmb^co^xim^x YyA x-zf-y^^a £t _ 

[0 084] *UT. *«BOTfcaJV»Ttt. 53?#t* 

^3 o •? f- * y^^- 1 rto^'^^^iTj^i^—fl:^^ 
■C^*»R7±ti3tt*x-yf-y^<o%-tt* s SiftS 



(11) 



Hi b b i> IC , ttmSBL 3 0 0>TWm< ttltfhtl 

[0085] ^mmn^yi-y^'Si^^ 

X b , 3 0 i: 7*7 Xv 5 i: cOiatClEVdc** 

srff 5 anam*. T^j&^^frfg 3 o vmwm 

[0086] ( ft SOXNSHB) ft SOfclBKi 

msWW^X^fcflflibfcR I E (KJCtt-f *Vi»f 
y^) C J; £> K 5 4 x >y f - y ^S^jt $r il^W(^r; 

[0 0 8 7] H9fcfcWC, 
yn- 1 rtoT»t=i«*<ifcTaWS. 5 H** 

ayfyf. 1 1 yA- 1 rtbJ^fcflBM-ifc 
tbe&Xn. 1 2»i^^W*>£#x£#fffi-$"6fc 

LTaM^ai^RF (13. 5 6MHz) fcWfllU T 

[0088] zzx. xmrnrnmnmni. 
rt±»fci±. siAPi ij6f»fe«xs*ifc#xM»bT 

f+yK- 1 rtfc«AS*i&fcft«)E3KiMHK3 0** 
<, fcyfc^&MG££€W>T£^53S#ffc«3 0 

*jiiT»6. s3S^ae3o<oTaiira<-r 
fixmmtLxn. totayyYfjzh** ^m. 

s. 

[0 0 8 9] *bT. «BWE«WC*JV^Tfc. 
«3 OicJ: 9*-*3"<- 1 rtW^oaW^HkSii 

ft* J: fc bt. 53S#fHg3 0»TWSKtt-fc»f Ml 

WB^^iPSISitS. ^*H5EEfi$Ra#gjE=Sr 
MBrttftiikT. ^y-xy^fcSSbTtWB 

[ o o 9 o ] &*5. *mmm<?)^vi-y7$m£z^ 
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bfc*«->-c, ********* y --5^ 

[0091] ±E»1. 

3 0c^ffi^ffl<mbJt* J . TA'Sx^AVTflWi* 
fi.*f-+ y>K-l<^-i'y^tf)P l 3jlffi£!S<J£j£t* 

zkiiz^xi>mt%)%tf®t>ti&. -r^-toas 

05*®T 3 - h $ n^HS^^ffi £ ffl < ft ±HT H < 
EI&C*4#*fl^#3frfc**fc*^fii**« 

r fc f-v y^N'-^rtSffi^rtSSW^ffitctsttraffi 

[0092] W£» ^&79X««SMWmHt> 36* 
fcfcfc^#*fflfc£¥*t::ftJ:lf MVC V * 

[ 0 0 9 3 ] * fc. JJMUBBHBWi. F7^x 7 f 
XvCVD^. r5XvSr«ffib*v^WffiBBW!itf><. 

[0094] 

50g-ri.K^^b^^feO#^5:^'fb-ri>«StlS: : t 

b, *o*«W6*59t«<0^y--^^fc«»*H*^' 
* R a tctfcBf fcftfcttJ^Q** Wt 

fctfDf. »OSb^y-xy^fcff->Tt». £fi£83<7>M- 
^•fl^HS'SSbTJI^tl.^t^T^. Jt->T, m 

(?)m&e>ft±.b ZbtfX'Z h . 
[0095] lf*97~l 3fcJ:Wf. 

fc % WoXVitMMt *Btfc?S£b;fc£&?*itf>tf*£5& 
fti-S^5-^b. *»0<5-0«HgS:^#«W^y-xy 
^ftfc S^^ffifflS R a fcftJitf <oiTJtfg 

SHEIiMSfcattfcfrC. SOSb^y-xy^SrffoT 
t,. ^!t&Oft«5S-ftlSig$:^bTSIft1-*;t* J T' 



(12) 



¥10-163180 



[0096] m#mi 4-1 5 IZXtlH. 9rFf/U X 

Tit^eMZffiftt&ZbVX'Z. i^t. m^rA 

<v{m&co&±b zm&zb #-c# & . 
[0097] m#bi 6-i 7tcin{f. m^r^*-* * 

[01 ] ®l£0Hi^Sltfc<t«»K7-fx./^y^a 
b m 2HX v ^53K1£OS®ffi$ WWSSBlis 

[03 3 mi X-yf-y^S 

y^Ffi t l * 54 x*<r>ma<7)WLb (nm&tTu », 

[ B4 ] £ 1 »t * H 5 >f x v f - v^K* 

t «t»iifcir« Lfc K ? 4 x -y f- 



[05] g2n&N9BflB££tt* Xyf-l^B 
<7)Sfa0T-J>l.. 

[06] m3cr>mmm<izmi uA^irvnm. 
em^x'hh. 

[07] &3<r>$mm.i<zmh yjjx.i+vt&m. 
t tok^is y >?mm it: h 5 -r x * 

0.3// mJJLbO/S—f 4 ?/K0»fc <7>H8® Lfclff 
[08] £4<7)|ISfe^!B£fcft6 F7-fX>y^-y^ia 

c7)BffS0TS)*„ 

[09] $5«#dtiBBC&tt£ K5>fx-y^-y^a 
<7)Brti0-t*S>&. 

[010] fs^ECRSr^XvfcTOLfcT?;*-? 
^S<7)IBrM0T*£bS. 
[flF^OBMi] 

1 f+yA- 

2 ±g&€ffi 

3 3^;P 

4 7uy*y?ayTy? 

5 77X~?&® 

6 T2P«ffi 

7 VFr'W*) 

8 yo-ydfy^n^T^ 

10 53!?c& 

11 SAP 

12 SPffiP 

13 9vV7 
14 

15 ^3tV>? 
2 1 

3 0 53l#iHS 



[03] 



[04] 



ISO 



A 

« 
ft 



100 



50 



W 3ES 



1 5 10 15 20 25 




1000 



1300 



-2000 



(13) EMTIO- 1-6 3 180 




(14) 
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IM9] 
.11 



30 } 



TT 



21 




RF 



JY 



12 



[HI 0] 




[#affiEii 

[1flEtt*ff£«] 
[fiEEttftffii^] 0 04 6 



[0046] [^*1fc«fMI!lfl«K=BW"**»] a 

2(a), (b) i±. xmmmt&^x&mbtzi^ 



(15) 



*«PF1 0-1.63 180 



ffiffl? Ra«0. O4jum«BEi:««>T>hSV*0)fc*t 



RaO. 2~5;otm0)ftB"CS«O£ffiffi$£> 
»<0»*CISW6!«l*ffoTV^. 



(51) Int. a.* 

H0 1L 21/205 
H 0 5 H 1/46 



F I 

H0 1L 21/205 
H05H 1/46 



B 



(72)»BS W ^tt 

02)%m m 



(72)«BM €i7C 

:*d»lWfiWi*"Jl#l# ftTH^lSt 

a2mm tin e 



